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OBJECTIVES AND SCOPE 

Objective. 

"[characteme] ecologcal effect to the biobc 
enwonment from exposure to contaminants 
resultmg from IHSSs in the Walnut Creek 
Dramage" (DOE 1991) 

Scope of the OU6 EE 

Retrosuectivc - contamtnant releases have already occurred, scope of 
the invesbgation is defined by the events led to the 
suspected contaminahon. 

- httle or no data on site conditions pnor to 
contaminant release 

- physical d~~rupt~ons coinaded wth chemical releases; 
use of reference area ecologd comparisons not 
appropnate 

Pre-emsting evldence of ecolomcal stress - 
0 Toxic~ty of surface water 111 B-senes ponds due to un-ionized 

ammoma 

0 Lack of productive httoral margm 111 some ponds 

Relatively low richness of benthx commmty m some ponds 

Source Driven - suspected sources of contaminants are defined, but ecologcal 
effects or exposures were mostly unknown 

Mimmal Data for Identification of COCs - contarmnants (stressors) were 
poorly known pnor to abiobc field mvesbgations. Therefore, chemical-specific 
endpoints were chfficult to apply. 

0 rdonuchdes 
0 un-iomzed ammoma rn B-senes ponds 
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CONCEPIVAL MODEL 

0 Contaminant Sources 

- Soh 111 MSSS 141, 143, 156.2, 165, 167.1, 216.1 

- Sedunents and water 111 MSSs 141.1-141.4 (A-Ponds), 142.5-142.9 @-Ponds), 
142.12 (pond at Indiana Street) 

Exposure Points - sods, sedunents, and surface water 111 MSSs 

- sediments and surface water in Walnut Creek 
downgradient of the OU6 source areas 

- biota (forage or prey) 

Exposure Routes - root uptake from soils/shallow groundwater 

- absorption from sediments or surface water 

- ingesbon of abiotic me&a (sehents  or surface water) I 
! 

- ingestion of forage or prey items that have become 
contammated 

\ 

0 Food Web Interamom 
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STUDY DESIGN. 

Samphg done to support- (1) Ecologcal Charactemation 
(2) Exposure Assessment 

Reference Areas Sampled for (1) Vegetahon and small ma.mmal commmty 
comparisons 
(2) Vegetation, small mammal, and fish tissue 

Note. aquatzc reference areus not sampled for comparisons of communzty 
affnbutes 

Ecolomcal Charactemation 

Terrestnal Commmty Charactenzahon 

Biota Type 

Vegetahon 

Small Mammals 

Endpoints 

commmty composition 
dwersity (richness) 
cover 
releve (npanan) 

speaes presence/absence 
diversity (richness) 
sex 
age, reproductive condition 
weight 
morphometrics 

Aquahc Commmty Charactenzation 

Benthic Macromvertebrates commmty composition 
total mdmduals 
diversity (nchness, Shannon) 

Fish species presence/absence 

To~naty Tests - Water screens and WET tests usmg Cenodaphnra 
and fathead ~lll~llows 

whole sediment tests usmg HyaZeZZa azteca 
and some tests wth Chuonomus sp; 
endpomts were smvorshp and growth 

Toxicity Tests - Sedunent 



Exposure Assessment 

0 Analyte concentrations 111 abiotic media 

surface and subsurface sods 
sediments 
surface water 
groundwater 

0 Analyte concentratrons m biolopcal -sues 

vegetation (whole, above-ground for selected speaes) 
small mammals (whole-body) 
fish (whole-body and gut)(where avdable) 
crayfish (where avadable) 

0 ToxlcityTests 

sediment from ponds 
surface water from ponds (MDES and study-specific) 
surface water runoff (storm or event-related) 



OU6 Environmental Evaluation Vegetation Sampling 

Site ID 
VGOlA6 
VG02A6 
VG03A6 
VG04A6 
VG05A6 
VG06A6 
VG07A6 
VG08A6 
VGO9A6 
VG1 OA6 
VG11A6 
VG12A6 
VG13A6 
VG 1 4A6 
VG 1 5A6 
VG 1 6A6 
VG 1 7A6 
VG 1 8A6 
VG19A6 
VG20A6 
VG21A6 
VG22~46 
VG23A6 
VG24A6 
VG25A6 
VG26A6 
VG27A6 
VG28A6 
VG29A6 
VG30A6 
VG31A6 
VG32A6 
VG33A6 
VG34A6 
VG35A6 
VG36A6 
VG37A6 
VG38A6 

3FEDS Locatlor 
Code 

81600092 
816001 92 
81600292 
61600392 
61600492 
81600592 
BI-2 
81600792 
81600892 
81600992 
81601092 
81601 192 
81601292 
81601392 
81601 492 
81601 592 
81601692 
81601792 
81601 892 
81601 992 
81602092 
816021 92 
81602292 
81602392 
81602492 
61602592 
81602692 
81602792 
B1602892 
81602992 

Fall32 Sum93 Fall93 
10/27/92, 6/22/93, 10/6/93 
10/27/92, 10/6/93 
10/27/92, 10/6/93 

10/22/92, 6/22/93, 1014193 
10/26/92, 6/21 193, 1016193 
10/23/92, 6/21/93, 1016193 
10/23/92, 6/21 193, 10/6/93 
10/22/92, 6/21/93, 10/4/93 
10/27/92, 6/22/93, 1014193 

10/29/92, 10/4/93 

10/27/92, 10/5/93 
10/27/92, 10/5/93 
10/27/92, 6/21/93, 10/5/93 
10/27/92, 6/21 193, 10/5/93 
10/27/92, 6/21 /93, 10/5/93 
10/27/92, 6/21 193, 10/4/93 
10127192, 6/21 193, 1014193 
10/22/92, 6/21 193, 1014193 
10/29/92, 1016193 

10/28/92, 10/5/93 
10/20/92, 10/5/93 

10/28/92, 10/4/93 
10/28/92, 10/5/93 
10/28/92, 10/5/93 
10/29/92, 10/6/93 
10/29/92, 10/6/93 
10/29/92, 1016193 
10/29/92, 1016193 
10/29/92, 6/22/93, 1014193 

1 1/2/93 
10/7/93 
10/7/93 
10/7/93 
10/7/93 

10/7/93 

1 Q/7/93 
10/7/93 

10/7/93 

- Tissue, 
11/1/92 

10/29/92 
10/29/92 

10/27/92 
1 1/2/92 
1 1/2/92 
11 13/92 

10/27/92 

11/1/92 

10/27/92 

1 1/6/92 

10/27/92 

10/27/92 
1 1/2/92 
1 1 17/92 

1 1/6/92 
1 1 /7/92 
10/27/92 

1 1/3/92 
10/29/92 
10/29/92 

- tissue samples analyzed for meas  and radiondtdes 

OUGMGXLS 2/27/94 



OU6 Environmental Evaluation Small Mammal Sampling 

RFEDS 
Tissue* _il 

- bswo romples analyzed for metals and radionudidor 

Soil Sampling Conducted at Biota Sampling Shes* - 
Sne I D 
VGO5A6 
VG06A6 
VGO7A6 
VG08A6 
VG09A6 
VGlOA6 
VG15A6 
VG18A6 

VG27A6 
VG28A6 
VG29A6 
VG30A6 - 

- 
RFEDS 

Location Cod( 
B1600492 
81600592 
81600692 
81600792 
81600892 
Bl600992 
81601 492 
B1601792 

81602692 
81602792 
81602892 
81602992 - - 8011 romplor analyzed for mota 

- 
Date 

211 192 
211 /a 
211 192 
211 192 
211 192 
2/2/92 
2/2/92 

2/1 /a 

211 /= 

= 

211 192 

211 192 

211 192 
211 192 

and radionucl 

2/1/92 



OU6 Environmental Evaluation Aquatic Biota Sampling 

(1) - lt8ltcs - Bsruo runplos woro rucessfully coll.oted, no iWlcr = no umplor co1l.ct.d duo to lack of trapping sucw(10 
(2) - bssue samples analyzed for metals and radionuclides 
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Sediment PCBS in A-Series Ponds 
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ADDITIONAL INFORMATION NEEDED TO EVALUATE RISK OF PCBs IN POND 
SEDIMENTS 

0 Concentrabon of PCBs 111 sediments to whch aquabc orgmsms, pnmanly 
benthos, are exposed 

Act~wty' sample sedments in the upper 6 mches m ponds where PCBs 
were detected 

0 Relatwe bioavarlability of PCBs rn sediments to aquaQc organisms 

Actmty: sample fish and aquatrc mvertebrate tssue to determine extent 
to whch PCBs are bemg transferred "upward" thus becormmg 
avadable to upper levels of food web 

Relative bioavadabdity of PCBs to mallard ducks nestmg 111 the area 

Actrmty: sample mallard duck eggs for PCB content 

? 



TASKS TO BE COMPLETED 

Task 400 - Toxlcity Assessment 

0 Fmal screemng for Contarmnants of Concern (COCs) 

- final identificatton of site contarmnants - concentrabon-toxiaty screen of site contarmnants 
- final identtfication of COG by medium 

Development of Tomaty Reference Valu3s for evaluatmg potential hazard of 
exposures to COCs 

Task 500 - Exposure Assessment 

Iden@: 
- exposure routes and points 
- receptor speaes to be evaluated 
- methods for exposure estmation 

. 

Estmate Exposures 

Task 600 - Prellrmnary Contammation Charactemation (step rn R s k  Charactemahon) 

0 Charactenze sources and exposure polnts that represent potentdly toxlc 
exposures 

0 Charactenze relevance of exposures to ecologrcally sigmlicant impacts 
- population and commun~ty level 
- nsks to mdiwduals of protected speaes 

Task 700 - Uncertamty Analysls 

0 D e t e r n e  sources of uncertamty and then potential effects on conclusions 

Task lo00 - Enwonmental Evaluation Report 

0 Perform final nsk charactenzation 
0 Synthesue all information and prepare report to present data and conclusions 



Meeting Summary - February 28, 1994 

RE OU6 - Walnut Creek Pnonty Drainage Phase I RFI/RI Environmental Evaluation 

List o f  attendees 
Norma Castaneda 
Bill Fraser 
Borne Lavelle 
Neil Holsteen 
Ed Mast 
Frank Vertucci 
Mark Lews 
Kathanne Msken 

DOE 
EPA 
EPA 
EG&G 
EG&G 
EG&G 
S M Stoller Corporation 
S M Stoller Corporation 

This meeting was held to update the regulatory agencies on the status of envlronmentd 
investigations at Operable Urut No 6 (OU6) Mark Leurls gave the presentation 
Handouts accompanyng the presentation are attached 

I. REVIEW OF OU6 EE PROBLEM FORMULATION 

A Objectives and Scope 

The objective of  this investigation was to "[charactenze] ecological effect to the biotic 
environment from exposure to contarmnants resulting fiom IHSSs in the Walnut Creek 
Drainage" (quote from OU6 RFYRI Work Plan) Ijistoncal releases, data from previous 
investigations, and information on past physical alterations of the site were rewewed pnor 
to initial investigation The EE was source-driven wth some evidence of ecological stress 
and mmmal data for identification of contarmnants of concern (COCs) (although un- 
ionized ammonia and radionuclides were k n o w  &om previous sampling) 

Representatives fiom EPA had no formal opimon on whether the A- and B-Senes ponds 
are aquatic habitat to be protected, or anthropogeruc disruptions of  the natural condition 
of the drainage that should be remediated EG&G and Stoller noted that ths distinction is 
important to selecting endpoints and defimng resources to be protected in the OU6 
ecological risk assessment 

Vanable site use and substantial mampulation o f  pond water levels make compansons of 
the aquatic cornmumties in the A- and B-Senes ponds to reference areas inappropnate 



Community structure analysis conducted thus far wd1 be used to elucidate ecological 
patterns and not necessanly contaminant effects Therefore, the aquatic portion of the nsk 
assessment wll emphasize exposure assessment in evaluation of potential impacts 

Delays in the OU6 schedule allowed time for screening of preliminary (unvalidated) data 
fiom abiotic media investigations for compounds that may bioaccumulate The imtial data 
collection and contaminant screen were performed to identifjr potential contarmnants that 
might biomagnify Potential transfer of contammants from aquatic to terrestnal 
commuruties is o f  significant interest for subsequent investigations 

B. Current Status with Respect to Work Plan and EPA Framework 

Currently Tasks 8 and 9 of the IO-task scheme descnbed in the OU6 RFYRT Work Plan 
are being implemented According to EPA's "Framework for Ecologxal k s k  
Assessment," the problem formulation, data analysis, and data acquisition phases may be 
iterative, wth additional data needs identified based on results of imtial actiwties The 
OU6 EE is currently refining the investigation focus based on prelimnary data and 
identification of additional data needs Additional data will be acquired through sampling 

Final COCs have not been selected because a final "fixed" data set for abiotic media is not 
yet available Site contaminants identified dunng the evaluation of the nature and extent 
of contamination will be used to select COCs 

C. Conceptual Model 

M Lews (Stoller) identified the MSSs included in OU6 as pnmary source areas It was 
noted that sediments of the detention ponds may be mewed as secondary sources because 
they receive contammants from upgradient sources It is not clear whether contarmnant 
transport is ongoing Information relating to the source, sinks, and ongoing releases is 
required to make this determination F Vertucci (EG&G) noted that OU6 sampling could 
be used as part of the sitewde source analysis For the purposes of the EE, the ponds wll 
be considered potential sources and exposure points for aquatic and terrestnal biota 
Stoller will also assume that the contaminant flux among source areas is at steady state 

EPA suggested considenng the ponds a source of contaminants to Great Western 
resemoir 

minutes doc (3/14/94) 2 



Exposure points will include soil, sediment, surface water, and biota in the IHSSs and 
some downgradient areas Exposure routes will include root uptake, absorption fiom 
sediment or surface water, and ingestion of abiotic media and contarmnated forage or prey 
items Food web interactions wl1 be evaluated including bioaccumulation and 
biomagnification where important 

B Lavelle (EPA) asked if particulate inhalation w111 be evaluated as an exposure route 
M Lewis (Stoller) replied that potential effects of the inhalation exposure route w111 be 
qualitatively evaluated because cancer is the primary toxic effect for t h s  pathway and 
carcinogemc endpoints generally are not evaluated in ecological nsk 

M Lewis (Stoller) also noted that acute radiation poisoning or constituent metal toxlcity 
is not likely because of the relatively low concentration of radionuclides in soil and 
sediment at OU6 but the potential for these effects wll be addressed Chromc internal 
radiation exposure wll be quantitatively assessed using tissue radionuclide concentrations 

n. STUDY DEFiCN AND DATA AVAILABLE TO DATE 

A Ecological Site and Effects Characteruation 

Aquatic sampling conducted to date includes abiotic media, benthc macroinvertebrates 
and fish community charactenzation, and water and sediment toxlcity tests F Vertucci 
(EG&G) again noted that community diversity is not necessarily contmnant dnven 

A substantial amount of aquatic toxlcity testing already has been performed under the 
NPDES permit M Lewis (Stoller) noted that previous water tomcity tests in the B-Senes 
ponds indicated toxicity due to un-ionized ammonia, assumed to be fiom the wastewater 
treatment plant 

M Lewis (Stoller) noted that other ponds at RFP may be acceptable background areas for 
sediment and tissue analysis because airborne transport of polychlonnated biphenyls 
(PCBs) is not likely A summary of ecologcal data collected to date was presented (see 
attachment) 

minutes doc (3/14/94) 3 



B. Exposure Assessment 

Exposure modeling will be done for each IHSS and for the entire sitddrainage Tertiary 
sources will be included Measures of exposure point concentrations will be used when 
avalable Other routes and endpoints may be modeled 

Exposure estimations will be conducted using COC concentrations in abiotic media and 
biological tissue Results of towcity tests wdl be used to evaluate actual nsk of exposure 
to abiotic media and assess relative bioavadability of contaminants 

C. Initial Data Screen 

Preliminary and unvalidated data from investigations of abiotic media were screened for 

chemicals that have the potential to biomagnify Lead and mercury were detected in 

slightly elevated concentrations in a few samples, but the site mean was not significantly 
different from background Other 
semivolatile organic compounds (SVOCs) were either not detected or were rarely 
detected Potential impacts and the need for hrther sampling for PCBs were evaluated 

PCBs were detected in sediments of some ponds 

m. POLYCHLORINATED BIPHENYLS IN POND SEDIMXNTS 

PCBs were detected in sediments of ponds A-I, A-2, B-I, B-2, B-3, and B-4 Only the 
PCBs Aroclor 1254 and Aroclor 1260 were detected 

Only data From the zero- to two-foot depth interval were presented However, aquatic 
organisms are only exposed to approxlmately the top 6 inches of sediment 

Sediment quality cntena (SQCs) were calculated using EPA methods Concentrations of 

PCBs in sediments of Ponds A-1, B-I, B-2, B-3, and B-4 exceeded SQCs EPA's 
guidance specifies that the SQCs should be used as a tngger to indicate a need for hrther 
sampling 

The ongin and time of PCB release was discussed E Mast (EG&G) said that the source 
was unknown and could be outside OU6 M Lewis (Stoller) noted that the highest PCB 
concentrations were generally deeper than 2 feet in sediment, suggesting that clean 
sediments may have been deposited on contammated ones M Lews (Stoller) noted that 

minutes doc (3/14/94) 4 



the absence of PCBs with lower chlonne contents may indicate that release is relatively 
old F Vertucci (EG&G) suggested that stratification of sediments could be used to 
determine the timing and possible source of PCBs 

M Lewis (Stoller) reviewed exlsting data on toxlcity and ecological stress with respect to 
PCB contamnation of sediments There appears to be no relationstup between PCB 
concentration and tomcity of either sediments or water fiom the A- and B-Senes ponds 
The EPA tomcity test species, HyaZeZZa azteca, was the domnant species found in the 
ponds M Lews (Stoller) noted that the abundance of oligochaetes (Tubificidae) in 

ponds B-2, B-3, and B-4 IS typical of waters impacted by municipal wastewater treatment 
plants Pond B-2 receives water from the RFP wastewater treatment plant 

M Lewis (Stoller) stated that PCBs readily biomagnifjl Therefore, firther PCB analysis 
will focus on exposures to upper-level consumers in the aquatic-based food web 
However, PCB bioavailability decreases with age Exposures to waterfowl, wading birds, 
shorebirds, and raccoons wtll be evaluated Exposure to peregrine falcons and coyotes 
wll be assessed qualitatively 

A. Proposed Further Sampling 

A bnef summary of sampling to be performed was presented Sampling and analysis will 
focus on assessing bioavailability of PCBs in sediments and potential exposure of the 
receptors noted above Sediment sampling wll focus on the upper 6 inches of sediment to 
determine potential biological exposure Fish and invertebrate tissue will also be analyzed 
as exposure points to upper-level consumers F Vertucci (EG&G) asked if fish gut 
contents will be examined to determine diet composition M Lewis (Stoller) replied that 
this IS not planned at this time due to sampling difficulty M Lews (Stoller) also noted 
that biomarkers will not be used because it is difficult to reliably quanti@ their relationship 
to adverse effects Mallard duck eggs may be sampled if available 

EPA agreed to the focus of sampling as presented They noted that protection of aquatic 
habitat is not resolved, but agreed that focusing the hazard assessment on receptors 
susceptible to biomagnification is appropriate B Fraser @PA) said that no EPA rewew 
of the sampling plan was necessary B Lavelle (EPA) would like to be notified of 
sampling so that EPA may attend 
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F Vertucci (EG&G) suggested transplanting fathead IUMOWS from PCB-free ponds at 
RFP to PCB-contamnated ponds and w e  versa to attempt to deterrmne whether fish In  

the B-Senes ponds have become acclimated to PCBs in sediments B Lavelle @PA) and 
B Fraser (EPA) agreed ths may be interesting but did not require it 

B. Deliverables 

B Lavelle (EPA) and B Fraser (EPA) requested that data on ecologcal charactenzation 
be forwarded to them pnor to subrmttal of the draft report They agreed to return 
comments on these data pnor to comments on the draft report B Lavelle (EPA) and B 
Fraser (EPA) will provide E Mast (EG&G) with the aquatic endpoints (e g , dormnant 
family) its aquatic biologists would like to see summanzed from OU6 data E Mast 
(EG&G) will pass this on to S M Stoller for completion o f  the data summanes E Mast 
(EG&G) asked if EPA wanted to sign meeting mnutes B Fraser (EPA) said no 

B Lavelle (EPA) and B Fraser (EPA) also requested a summary of PCB remedial action 
levels at other sites to provide perspective on the PCB levels found in OU6 Site-specific 
standards will be qualified wth the endpoint, effect, and/or species the standard is 
p r 0 tec ting 

The current negotiated schedule Indicates the Phase I RFI/RI draft due in June 1994, and 
the final document is due in September 1994 E Mast (EG&G) noted that current 
sampling is hoped to be included in the draft, but could be available for the final only B 
Fraser (EPA) indicated that inclusion of data for the final draft is acceptable 
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